MS2-P2
Microfluidics enable the precise control of liquid volumes on the nanoliter scale within micron-sized channels. These very well defined flow conditions make this technology predestined for fundamental time-resolved investigations of biomacromolecules at microfocused X-ray sources.
1 This approach has many advantages compared to more traditional set-ups in terms of sample consumption, accuracy of measurements and the ability to access time-scales down to 10s of μs for time-resolved (TR) studies.
Microfluidic devices can be manufactured using a number of different polymers, such as PDMS, COCs or polyimide films (Kapton®), each having different optical and mechanical properties and varying ease of manufacture. With the advent of more powerful and brighter X-ray sources, Kapton and COCs have received great interest as materials for X-ray compatible devices due to their low-background and high stability. Alternatively, microfluidic liquid jet devices offer a free-flowing sample stream for XFELs and highly brilliant synchrotron sources.
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The precise control of reaction conditions have been demonstrated for the synthesis of nanoparticles 3 as well as in time-resolved structural studies of biomacromolecules using X-ray scattering 1b and diffraction 5 as well as spectroscopy. 6 For TR studies, the reaction processes can be initiated by light activation (down to femtoseconds) or rapid mixing, where the time-resolution is only dependent on the diffusion rates of small molecules through the sample thickness (<1μm in laminar flow conditions, >10s μs).
7
Our group specializes in the design, manufacture and implementation of microfluidic devices, providing sample environments that address specific experimental condition requirements. Alongside this tailored approach, and in collaboration with local synchrotron facilities, we are making standardized microfluidic set-ups for TR biomacromolecular structural studies for general users.
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